§1. Introductory remarks 1.1. Although real turbulence is always essentially three-dimensional, our models will be two-dimensional. We consider the motion in a bounded domain, although this boundedness will be created artificially by postulating periodicity. These conditions enable us to assume that the necessary existence and uniqueness theorems have already been established (Ladyzhenskaya [1] ): the matter really concerns the study of a dynamical system in an appropriate function phase space. The practical assurance that this leads to no loss of the typical properties of real turbulence has been confirmed by a computational experiment [2] .
1.2.
The real facts underlying our considerations are as follows.
A) As the viscosity ν decreases, the steady-state (laminar) solutions of stationary problems usually become either (A1) unstable or (A2) so slightly stable that they are not observed in reality. The (turbulent) solutions that are actually observed depend on time in a complicated way and produce a statistical steady-state regime that is practically independent of the initial state. B) As the viscosity tends to zero, the practically observed solutions become less smooth. Due to this irregularity of the velocity profile, the dissipation per unit mass given by
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is of order U 3 L even at a distance from the walls, where U is the typical speed and L is the typical length.
Phenomena of type A have been thoroughly studied in dynamical systems with finitely many degrees of freedom. If there is a single degree of freedom (the phase space is two-dimensional), then this is either (A1) a transformation of a stable fixed point 0 into an unstable point together with a winding of trajectories starting near 0 around the limit cycle, or (A2) a contraction to 0 of a small cycle outside which the trajectories wind around a large cycle:
1 Phenomena of type B have been studied only at the level of semi-empirical theories, which has already led to many qualitative and quantitative results that have been well justified experimentally.
In particular, it seems to be generally true that for any ε > 0 the order of smallness of the difference ∆u between the velocities at a distance r remains less than r 1/3−ε : ∆u r 1/3−ε → 0 as r → 0, uniformly with respect to ν. Thus, one should think of the limit regime for ν = 0 as a regime without discontinuities for velocities (see [3] ). §2. Couette flow Phenomena of type (A2) can be expected with sufficient certainty in the situation which we shall now describe. The motion in the strip bounded by the lines y = ±a/2 in the (x, y)-plane is subject to the equations
On the lines y = ±a/2 we have
The real phenomena between two moving planes can apparently be emulated rather well by restricting ourselves to functions u, v, p periodic with respect to x and with a sufficiently large period 2b. The same picture can probably be obtained qualitatively for any b as well, for instance, for b = a. is always stable (see [4] ); however, its stability is apparently extremely weak for small ν. 3 The turbulent profile of the mean velocitiesū must be of the form
As ν → 0, this profile degenerates into
However, it follows from the semi-empirical formula
that by setting
we obtain u τ → 1 as ν → 0. According to the usual semi-empirical concepts based on Kármán's ideas, the statistical regime of the solution as ν → 0 must tend under the condition (3) to a certain limiting non-degenerate regime uniformly in any strip
This is probably the case in the rigorous mathematical sense, but the function can possibly be somewhat different,
3 Ya. G. Sinai's note: We recall that infinitesimal perturbations ϕ,
with ψ 0 dependent only on y, are described by the Orr-Sommerfeld equation 
Restricting ourselves to the solutions with
u(x, y) dy = 0 and noting that ψ is important only up to a constant, one can replace the boundary conditions (1 ) by
for y = ±a/2. For finite ν the main problem is reduced to the study of invariant measures with respect to (4) in the space of functions ψ(x, y) subject to (4 ). §3. New model
The study of the limiting behaviour of invariant measures as ν → 0 is difficult in the setting of § 2, because it is unclear how to reasonably choose the function (3 ). Instead, one can consider the solutions of the system
with the periods 2a and 2b with respect to y and x, respectively, and with the conditions
Here the laminar solution is of the form
Since (6) has inflection points, we have here possibly the first example of a plane problem for which one can establish the instability quite rigorously and without serious difficulty. 5 In any case, turbulent solutions (in the sense of a non-trivial invariant measure) must appear at small values of ν. The equation (4) becomes
Instead of the boundary conditions (4 ), one assumes only that ψ is periodic with respect to both x and y and (removing the arbitrary constant) that the mean value of ψ is equal to zero. In the direction of B the main conjecture is that the turbulent invariant measures µ ν in the space of functions ψ(x, y) converge as ν → 0 to the limiting measure µ concentrated on the continuous functions having the properties described at the end of § 2. §4. Possibility of subsequent simplifications 
or for the Burgers equation 
For finite ν (but not in studying the passage to the limit as ν → 0) one can construct satisfactory finite-dimensional models by replacing (1), (4), (8), (9) by equations which are differential equations with respect to t and finite-difference equations with respect to x and y, or by keeping only finitely many terms in the Fourier series expansion with respect to x and y. Here the invariant turbulent measures µ ν will possibly be amenable to serious investigations.
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